The aim of this study is to develop efficient asymmetric ion pair catalysis assisted by metal oxides to realize high enantioselective oxidation reactions. In this thesis, two projects revealed the novel catalytic system had been found as an excellent strategy in methodology. In each case, the essence of chemistry was studied mechanistically. In the first case, bisguanidinium diphosphatobisperoxotungstate BG 2+ [{PO 2 (OH) 2 } 2 {WO(O 2 ) 2 }] 2-successfully catalyzed asymmetric sulfoxidation, which was applied in synthesis of (S)-Lansoprazole ultimately. The active species was characterized by Raman spectroscopy and supported by computational data. In the second case, a success of oxidizing electron poor allylic and homoallylic amines was established. The real catalyst is a stable compound and demonstrated as bisguanidinium tetraperoxyditungstate BG 2+ [W 2 O 2 (µ-O)(O 2 ) 4 ] 2-by single crystal X-ray diffraction. Meanwhile, both experimental and computational data of Raman and IR were collected and compared for analysis and discussion. The perfectly matched spectra show the efficiency of information acquirability via Raman and IR, which has potential application in mechanism exploration in future work of this area.
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